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Abstract: To achieve exfoliated graphite with low density and good suspensibility, the mixture of nitric
acid and phosphoric acid, and the mixture of nitric acid and acetic acid were employed as intercalating
agents; potassium permanganate was used as oxidant, and highly exfoliated graphite was prepared by
two-step intercalation. The optimum preparation conditions affecting expanding volume of the exfolia-
ted graphite were determined by orthogonal and parallel experiments, then the exfoliated graphite
with an expansion volume of 450 ml/g was prepared with above special procedure. The effect factors
on exfoliated graphite prepared by two-step intercalation was analyzed, and results point out that it is

related to the amounts of potassium permanganate in the first intercalation and those of acetic acid,
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potassium permanganate and nitric acid in the second intercalation. Moreover, the microstructures of

exfoliated graphite with different expanding volumes were also analyzed by Scanning Electron Micros-

copy(SEM). The results show that as the volume expends, the layers of the exfoliated graphite are

fully opened and its geological section area is increased to form a larger deflection entity. Therefore,it

accelerates the decay of infrared and micro wave radiations.
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Tab.1 Experimental results for the first step intercalation

NG: MA NA:PA NG:PP EV

sample
(g:mD (ml:mD (g:g (ml/g)
1 1:4 1:2 1:0.05 267
2 1:4 1:2 1:0.1 300
3 1:4 1:2 1:0.2 330

NG K8k 8% i A1 88 (Natural Graphite, NG),
MA JIRER (Mixed Acid, MA), NA Jf4f2 (Nitric Acid,
NA), PA N# R (Phosphoric Acid, PA), PP b & 4fi B2

i (Potassium Permanganate, PP)
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Fig. 1 Crystal structure Fig. 2 Molecular structure

of graphite of nitric acid
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Tab. 2 Orthogonal experiment design

A B C D
factors
(g:g) (g:mD (g:ml) (g:2)
level 1 1:0.05 1:2 1:0.5 1:0.1
level 2 1:0.1 1:4 1:1 1:0.15
level 3 1:0.2 1:6 1:1.5 1:0.2

A4 KE3AKFEIESRFE Ly (3HE LK,
SEEGEE R R AT AN 3 TR,

R3I EXXBERESH

Tab. 3 Orthogonal experiment results

A B C D EV
(ml/g)
1 1:0.05 1:2 1:1.5 1:0.15 250

sample

(g:@) (g:mD (g:mD (g:g)

2 1:0.05 1:4 1:0.5 1:0.1 233
3 1:0.05 1:6 1:1 1:0.2 240
4 1:0.1 1:2 1:1 1:0.1 320
5 1:0.1 1:4 1:1.5 1:0.2 366
6 1:0.1 1:6 1:0.5 1:0.15 400
7 1:0.2 1:2 1:0.5 1:0.2 330
8 1:0.2 1:4 1:1 1:0.15 390
9 1:0.2 1:6 1:1.5 1:0.1 410
K, 723 900 963 963
K, 1086 989 950 1 050
K; 1130 1 050 1026 936
ky 241 300 321 321
ks 362 329.67 316.67 350

ks 376.67 350 342 312

R 135.67 50 25.33 38
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Fig. 3 Effect of consumption of oxidant on EV for the

first step intercalation
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